Evidence for specific binding of uncapacitated boar spermatozoa to porcine zonae pellucidae in vitro.
Washed ejaculated boar sperm and sperm from the cauda epididymis bind to the zona pellucida of fixed porcine eggs in large numbers. Sperm incubated in the presence of dextran sulfate (8 K daltons or 500 K daltons) or fucoidan and then washed no longer bind to eggs. Other acid carbohydrates (heparin, chondroitin sulfates, inositol hexasulfate, carboxymethylcellulose) fail to block sperm-egg binding even when added directly to sperm-egg suspensions. Seminal plasma and the seminal vesicle secretion contain basic proteins which bind tightly to sperm and bind reversibly to eggs preventing sperm from binding to eggs. When dextran sulfate or fucoidan are mixed with the vesicular secretion, from which seminal plasma basic proteins originate (Hunt et al., '83), the secretion loses the capacity to prevent sperm from binding to eggs; this suggests that seminal vesicle proteins can bind to the same site on zonae as do sperm and thus seminal plasma may modify sperm-egg interactions. Corpus and cauda epididymal sperm also bind in large numbers to the zona pellucida of isolated eggs but high concentrations of caput sperm, which exhibit high motility in the presence of caffeine, bind only in few numbers. Thus a component that enhances sperm-zona binding is apparently formed on the plasma membranes of uncapacitated sperm during passage through the epididymis. This finding, and an earlier observation that antibodies raised against uncapacitated sperm plasma membranes block sperm-egg binding in vivo (Peterson et al., '83) suggest that this component may be involved in sperm zona interaction in vivo.